Effect of gestational sex steroid exposure on limb development and endochondral ossification in the pregnant C57Bl/6J mouse: I. Medroxyprogesterone acetate.
Although data supporting the teratogenic potential of intrauterine progestin exposure is lacking, concern persists among some individuals within the scientific community that these drugs have the potential for nongenital teratogenesis, especially with regard to limb reduction defects. Our laboratory has been interested in the ontogeny of steroid receptors in the developing embryo and in the role of steroid-receptor interactions in limb development, particularly the process of endochondral ossification. Since limb reduction defects can be produced from abnormal processes that are operative during organogenesis or during midgestation (vascular disruption) we have designed an animal study whereby embryos were exposed to sex steroids throughout organogenesis and fetal development. The present study assesses the effects of medroxyprogesterone acetate (MPA) on intrauterine endochrondral bone development specifically, as well as overall embryo-fetal development. Primagravid C57Bl/6J mice were treated via subdermal pellets which deliver MPA at dosages of 5.0, 50.0, and 500.0 mg/kg/day on gestational days 7 through 19. These doses were 25-, 250-, and 2,500-fold higher on a mg/kg basis than the human dose equivalent (HDE). No increases in nongenital malformations were noted at any evaluated MPA dosage level. At 25 X the HDE, MPA did not influence endochondral bone development as evidenced by a lack of significant effects on assessed bone growth parameters. In the 250- and 2,500-fold HDE dosage groups, MPA was shown to exert an embryotoxic effect inducing 48 and 100% resorptions respectively. Mean embryo weights/litter were significantly reduced by MPA exposure at 250 X the HDE. Intrauterine exposure to 250 X the MPA HDE induced reductions in humeral and femoral diaphyseal length in proportion to a reduction in overall growth. The data demonstrate that MPA, administered at dosages of up to several orders of magnitude in excess of the HDE and which permitted embryo survival, did not induce increases in the frequency of nongenital teratogenesis at any dose or gestational stage. Importantly, limb reduction defects were not noted even in instances where the dosage of MPA induced an inhibition of endochondral bone growth.